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BOJIOPOZ U JIOTIOJIHUTENbHBIE I'a3bl, B YCTAHOBKY aacopbuuu co ciBuroM masieHus (PSA) u momauy
MMOTOKa MEMOpAHHOTO TiepMeara, COIepIKaIlero Boopod, B ycraHOBKY PSA. B ycranoske PSA gactp
BOZIOPOZIa MOXKET OBITh OT/IENICHA OT JIOTIOTHUTEIHHBIX Ta30B € MOIyYCHUEM ITOTOKA IPOAYKTa - BOZXOPO/A -
U TIOTOKA OCTAaTOYHOTO ra3a PSA, conepikaliiero HeoTeJIeHHbII BOIOPOJ U NONOIHUTENbHBIE ra3bl. [IoTok
octarogHoro raza PSA Moxer ObITh MOAAaH B YCTPOWCTBO MEMOPAHHOTO Pa3AENCHUS IS OTACICHUS
BOZIOPOZa OT JOMOJIHUTENBHBIX I'a30B M OTBeACHUs (1) MOTOKa MEMOpAaHHOTO IepMeara, COIEpIKaIlero
BOZIOPO/I ¥ TTOAIaBAEMOT0 B yCTaHOBKY PSA, u (ii) moToKa MEMOpaHHOTO OCTaTOYHOTO Ta3a, COIEPIKAIIETO
JONOJIHUTENbHBIE Ta3bl. OIMUChIBaEMbIE BapUaHTBHI OCYIIECTBICHHUS MOTYT JONOIHHUTENBHO BKIIOYATH
YCTAHOBKY OXJIQXJICHUS Ul YaCTUYHON KOHAEHCALMH OJHOTO WM O00OHMX IOTOKOB: ITOTOKA MCXOIHOTO
rasa ¥ MOTOKa ocraro4Horo raza PSA u, TeM cambIM, ToBbleHHS 3()(GEKTUBHOCTH MEMOPaHHOTO
pasaeneHust.
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OIIMCAHUE U30BPETEHUA
2420-578209EA/071
HNOBBIINEHUE CTEIIEHU U3BJIEYEHHUA BOJAOPOJA ITYTEM HHTEI'PALIUN
MEMBPAHHOTI'O PA3SAEJIEHUA H YCTAHOBKH AICOPBIIMHU CO CABUI'OM
JABJIEHUA W/NWJINX YCTAHOBKH KPUOTI'EHHOI'O PA3AEJIEHUA

OBJIACTb TEXHUKH

[0001] BapuaHTBl OCYINECTBJIEHHS] HACTOSILEr0 H300pPETEeHUs OTHOCATCS, BOOOLIE, K
00J1aCTH U3BJIEYEHHUS] BOJOPOAA U3 Fa30BbIX TOTOKOB.

YPOBEHb TEXHUKU

[0002] Bo mHOxecTBe HepTEXUMUYECKHX MPOLECCOB MCIONB3YETCsS WM 00pasyercs
Bomopon (H,), a HempopearupoBaBmIUK WM OOpa30BaBLIMICS BONOPON, Kak IMPABUJIO,
U3BJICKAIOT C ILEJbI0 PELUPKYISIIUMA WM HCIOJB30BaHMUS Ha HePTEXUMHYECKOM 3aBozpe. B
HACTOsIIIee BPEMsI BOIOPOA OOBIYHO M3BJIEKAIOT U3 CMECH ra30B C UCIOJb30BAHHEM YCTAHOBKU
ancopbumn co caBurom nasieHus (pressure swing adsorption, PSA) wnmm ycraHOBKHM
KPUOT€HHOTO Pa3AeNieHHs, IPU STOM OOpa3yIOLIMICS OCTATOYHBIN a3 HAMPABISIOT B KOJUIEKTOP
TOIUIMBHOIO rasa.

[0003] PSA u kpuOreHHOMY pa3AeNIeHUIO CBOMCTBEHHBI TEXHOJIOTMYECKHE OTPAHUYEHUs
B OTHOIIEHWH MAaKCHUMaJbHOro konmdectBa Hjp, koTopoe moxker ObITh HM3Bi€YeHO. B motoke
OCTAaTOUYHOTIO ras3a BCEraa TepsieTCs HEKOTOpOe KOJMYECTBO BOAOPOAA. I aBHBIM HENOCTaTKOM
YKa3aHHbIX IIPOLIECCOB SIBJISIETCS MOTEPsl BOAOPOAA C MAJOLEHHBIM IIOTOKOM, H3-3a Yero
YBEJINYUBAIOTCS OOIIHE SKCIITyaTalMOHHbIE U3JIEPKKH YCTAHOBKH.

CYIIHOCTDb U30bPETEHM A

[0004] B cooTBeTCTBUU C pacKpbIBA€MBbIMH BAPUAHTAMU OCYILECTBIICHUS U300pETeHUs,
ra3opasfiejuTeNIbHble MeMOpaHbl HUCIONB3YIOT B COYeTaHuu ¢ PSA w/unm KpUOTeHHBIM
paszeneHneM C IeJbI0 M3BJIeUeHUs] OOJIbIIEr0 KOJIMYECTBAa BOAOPOAA M CBENEHHS K MHHUMYMY
NoTeph LEHHOTO BOJAOPOJa C IMOTOKOM MAJIOIIEHHOIO TOIUIMBHOTO rasza. JlomosHUTenbHOe
U3BJIEUEHNE BOAOPOJA MOKET NMPUHOCUTH 3HAUUTEIbHYIO BBITOAY C TOYKH 3PEHUS] SKOHOMHHU
SKCIUTyaTallMOHHBIX  pacxomoB. Kpome »storo, B o0pa3yromemcs OCTaTOYHOM —rase
KoHIeHTpupyetcs: nuokcun yriepona (CO,), 6Gnaromapst ueMy yiaBiIMBaHHUE yTIEPOaa U3 MOTOKA
OCTaTOYHOTO ra3a CTaHOBUTCS Oosiee 3(p(HEeKTUBHBIM 1 PEeHTA0EIbHBIM.

[0005] B omHOM M3 acmeKTOB, PacCKpPbIBAEMbIE BAPUAHTBI OCYIIECTBIECHHUS] H300pETEHHS
OTHOCATCS K Croco0y u3BneueHust Bogopoaa. Crnocod n3BliedeHUs] BOJOPOAA MOKET BKIIOYATh
nojady MoTOKa ra3a, CoAep:Kalero BOAOPOA U IOTIOHUTENbHBIC ra3bl, B YCTAHOBKY afcopOLuu
co casuroM nasnerus (PSA) n nogauy moroka MeMOpPaHHOTO IiepMeaTa, COAEpIKaIlero BOIOPO,
B ycraHoBky PSA. B ycranoske PSA wacTe Bomopoma MOXeT OBITh OTHAEIEHA OT
JOTIOJIHUTENIBHBIX Ta30B C OTBEAEHHEM IOTOKA MPOAYKTA - BOAOPOAA - U MOTOKA OCTaTOYHOIO
raza PSA, conepskaiero HeOTAeIEHHBIN BOJOPOA U IOMOJHUTENbHBIE Ta3bl. [I0TOK OCTaTOYHOTO
raza PSA moxer ObITh MOIaH B YCTPOMCTBO MEMOpPAHHOTO pa3feieHUsl C LENbI OTHAENEHUs
BOJIOPOZIa OT JOMNOJHHUTENbHBIX Ta30B M OTBeAEHUs (1) MOTOKa MEeMOpPaHHOro mepMeara,

COZep Kallero BOJOPOA W MojaBaeMoro B ycraHoBky PSA, u (i1) motoka memOpaHHOro



OCTaTOYHOTO ra3a, COAEPIKAIIEro JOOIHUTENbHBIE Ta3bl.

[0006] B HekoTOpBIX BapuUaHTaX OCYLIECTBJICHUS W300pPETeHUsI CIOCOO MOKET
JOTIONIHUTEBHO BKJIOYATh CIKaTHE IMMOTOKA OCTATOYHOTrO Ta3a afcopOILUH CO CIBUTOM AaBIIEHUS
[0 TEXHOJOIMYeCKOMY IIOTOKY JI0 YCTpPOHCTBA MEMOPAaHHOIO pas3zeieHus. B HekoTophix
BapUAHTAX OCYLIECTBIEHHsS H300pETeHUsi Coco0 MOXKET JOMOJHHUTENbHO BKIIOUATh CHKATHE
NOTOKa MEMOPaHHOIO MepMeara IO TEeXHOJOTMYeCKOMY IMOTOKY IO YCTAaHOBKH anacopOmmu co
CIIBUI'OM JIaBJICHUsI. BapraHThI OCYIIECTBICHHSI OMUCHIBAEMOrO CIIOCO0a MOTYT JOMOJHHUTEIBHO
BKJIFOYATh YaCTUYHYI KOHIEHCALUI OJHOTO MM OOOHMX MOTOKOB. MOTOKA MCXOJHOTO rasa H
MOTOKA OCTaTOYHOTrO raza PSA.

[0007] B nmpyrom acmekTe, pacKpblBa€Mble BapHAHThl OCYLIECTBJICHUS H300pETEHUSI
OTHOCUTCSI K CHCTEMaM, INMpeJHa3HAUYEHHBIM IJIsl M3BJICYEHUS] BONOPONA. DTH CHUCTEMbI MOTYT
BKJIFOYATh TPYOONpPOBOX I TMOJAYM Ta30BOrO TMOTOKA, COAEPIKALIEro BOXOPOX H
JOTIOJTHUTENIBHBIE Ta3bl, B YCTAHOBKY aincoOpOLUU CO CIBHIOM AABIEHHS M TPYOONpPOBOI MJIs
NoJauy MOTOKa MEMOPAHHOrO IMepMeaTa, COIepIKallero BOAOPOA, B YCTAHOBKY aAcoOpOLHMH CO
cnuroM nasieHus. CucTeMa TakKe BKIFOYAET YCTAHOBKY aACOPOLMH CO CIBUIOM JIaBJICHUS,
KOTOpast MOJKET NPEAHA3HAYATHCS ISl OTAEICHUS YaCTH BOAOPONA OT JOTOIHUTENBHBIX Ta30B U
OTBEICHUS TIOTOKA MPOAYKTA - BOAOPOAA - U IMOTOKA OCTATOYHOTO Ia3a aJcopOIHH CO CIBUTOM
TaBIIEHUs], COAEPIKAIIEero HEOTAEJECHHbIH BOJOPOI W JIOTOJIHUTENbHBbIE ra3bl. MOoOkeT ObITh
NPEeAyCMOTPEHO HaJH4yue TPyOOIpoBOia AJIS MOJAYM MOTOKA OCTATOYHOIO rasa afacopOLuu co
CIIBUI'OM JIaBJICHUS B YCTPOHCTBO MEMOPAHHOTO pa3/ielieHHsi, KOTOPOe MOXKET MpeIHa3HAuYaThCs
IUI OTAENIEHHs] BOAOPOAA OT JOMOJIHUTENBHBIX Ta3oB M OTBedeHUs (1) MOTOka MeMOpaHHOIO
nepMeara, COIEpIKallero BOAOPOX M TIOAABa€MOr0 B YCTAaHOBKY aACOPOLMH CO CIBUIOM
nasneHust, 1 (i) MTOTOKa MEMOPAHHOTO OCTATOYHOIO Ta3a, COAEPIKAIIEro JOMOJHUTEIbHBIE Ia3bl.

[0008] B HekoTOpBbIX BapuaHTaX OCYIIECTBJIECHHUS U300PETEHMST CHCTEMA TaKXKe MOXKET
BKJIIOUYATh KOMIIPECCOP JUIS CXKATHSI TOTOKA OCTATOYHOT'O ra3a afacopOLMu CO CIBUTOM JaBJICHUS
N0 TEXHOJOrMYeCKOMY IOTOKY IO YCTPOHCTBA MEMOpPaHHOrO pasneneHusi. B HeKoTOphIX
BAPUAHTAX OCYIIECTBJICHUS H300PETeHUS CHUCTEMa MOXKET JOMOJIHUTENIbHO BKJIIOYATh
KOMIIPECCOp I CXKATHUSl MOTOKa MEMOPAHHOTO mepMmeara MO TEXHOJIOTHYECKOMY MOTOKY 0
YCTaHOBKH aICOPOIIMH CO CABUTOM AaBiieHHs. OnHChIBaeMble BAPUAHTBI OCYIIECTBIEHHSI MOTYT
JOTIOJTHUTEIBHO BKJIIOYATh YCTAHOBKY OXJIAXKIEHHS/Pa3IeNeHus Ul YaCTUYHOW KOHJIEHCALUU
OJTHOTO WJIM OOOMX MOTOKOB: IMOTOKA HCXOJHOTO Ta3a M MOTOKA OCTaTOYHOrO rasa PSA.

[0009] J[lpyrme acmekTbl M TPEUMYIIECTBa H300pPETEHUs] CTAHYT SICHBI W3
HIDKECJIEAYIOLIErO ONMUCAHUS U TpUjIaraeMoit (hopMyJibl H300peTeHusI.

KPATKOE OITMCAHUE YEPTEXENU

[0010] Ha ¢wur. 1 npencraBieHa YNpOIEHHAsh TEXHOJOTHYECKAs CXeMa THUITHYHOM
YCTAHOBKH a7ICOPOLIH CO CABUTOM JaBIICHHSL.

[0011] Ha ¢ur. 2 w 3 mnpencraBieHbl YHIPOLIEHHbIE TEXHOJIOTMYECKHE CXEMBbI
MHTETPUPOBAHHBIX CHUCTEM H3BJIEYEHHUsS] BOJOPOJA B COOTBETCTBUH C OJHUM HJIM HECKOJIBKUMH
BapUAHTAMHU OCYLIECTBIIECHHs N300PETEHNs], PACKPbIBAEMbIMU B HACTOSALIEM JJOKYMEHTE.

ITOJAPOBHOE OITMCAHUE U30BPETEHHA



[0012] PackpbiBaeMble BapHaHTBl OCYLIECTBJICHHUS HW300pETEHHs] HANpaBJIeHbl Ha
U3BJICUEHHUE BOIOPOAA M3 IOTOKOB CMECEH ra30B, TaKMX Kak, MOMHUMO IPOYEro, MOTOKH
TEXHOJIOTHYECKOTO Ta3a, OTPabOTaHHOrO ras3a, OTXOASALIEr0 ra3a MM OCTaTOYHOrO rasa
Herexummuuecknx mnpoueccos. IToToku cMecel razos, MOCTYMAIOLINE C LEJIbIO U3BICUEHUS W3
HUX BOAOPOAA, MOTYT COJEpKaTb, HApsiAy IPYTMMHU KOMIIOHEHTaM, HamlpuMep, BOAOPOA,
JUOKCUJL YTIIEPOJa, MOHOOKCHUL YIJIEPOJa, CEPOBOAOPOI, OKCUIBI CEPBI, a30T, KUCJIOPO, METaH,
9TaH, 3TWIEH W/WIM INpomaH. XOTs yKa3aHbl NMOTOKH, OOpasyroumecss B He(pTeXHMHYECKHX
npoIeccax, ONMUChIBAEMbIE BAPUAHTHI OCYIIECTBJIEHUS M300pETEHHs MOTYT OBITh PUMEHEHBI B
OTHOLIEHHH JIFOOOr0 COAepIKallero BOJAOPOA MOTOKA ra3a, U3 KOTOPOTO HYXKHO H3BJICYb
BOAOPOX.

[0013] B cooTBeTcTBHM C COBPEMEHHBIM YPOBHEM TEXHUKH, Il u3BieueHus H, u3
TEXHOJIOTHYECKUX TIOTOKOB WJIM IMOTOKOB OTPabOOTAHHOrO Tra3a HCIONB3YIOT 000COOJIEHHBIE
ycraHoBkH PSA. OmnmcbiBaeMble BapHaHTBI OCYLIECTBIEHHsSI HM300PETEHUS MPENyCMaTPUBAIOT
uHTerpanio PSA u  memOpanHOoro ycrpoiicTBa WM HHTerpanmoo PSA, KpHOTeHHOro
pa3neneHuss U MeMOpPaHHBIX YCTPOWMCTB C LEJbIO MOBBIMEeHUs1 o0mel cTeneHn u3BjedeHus: Ho.
Takum 0O0pa3om, BapHaHTBl OCYLIECTBIEHUS H300PETEHHs] OTIMYAIOTCS OT COBPEMEHHOTO
YPOBHS TEXHMKH C TOYKH 3pEHHUsl CTeneHW u3BiedeHuss H, u koHpUrypaumm CuCTEMBI
U3BJICYEHUS.

[0014] B cooTBeTcTBUM C BapHaHTAMH OCYIIECTBIEHHsS W300PETEHUs, OMHCHIBAEMbIE
CHCTEMBI, BKJIOYAOLINEe MeMOpaHHble ycTpoiictBa W PSA, moryr ObIThb yCTaHOBJIEHBI Ha
ra30BbIX MIOTOKAX C LENbI0 u3BiedeHus: Hy, 00bMHO yTpaunBaeMoro B MOTOKE OCTATOYHOT'O ras3a.
MemOpaHHBII IepMeaT MOKET ObITh PELUPKYJIUPOBAH YCTAaHOBKY PSA 1Sl HONOIHUTENBHOTO
u3pneueHnss Hp. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHHMs H300pETEHUs MIJIi MOBBIIIEHHS
Ka4ecTBa IIOTOKAa, IOIaBAEMOro B MeMOpaHHbIE YCTPOHCTBA, MOXET OBITh IMPUMEHEHO
KPUOT€HHOE Pa3JeJICHHUE.

[0015] YmpoimeHHast TEXHOJOTHYECKass CXxeMa TUIIMYHON yCTaHOBKU PSA H3BECTHOTO
ypoBHS TexHUKU mpencraBieHa Ha ¢ur. 1. Ilorok 10 TEeXHOJOrHMYECKOro Trasa MU
oTpabOTaHHOTO ra3a, KOTOPBIH MOKET MPEACTABNIATh COOOI 000 ra3oBbIii MOTOK, U3 KOTOPOTO
HY>KHO H3BJIedb Hj, MOKeT ObITh MpH HAIJIeKAIEM JaBJICHUH MOJAH B yCTaHOBKY 12 PSA nmns
u3BJIeUeHUs NpoaykTa 14 - Bogopona. Ocrasiunecs raspl, BKJIro4Yas HeusBiedeHHbll Hy, oTBoIAT
KaK IMOTOK 16 OCTaTOYHOrO ra3a, KOTOPbIi OOBIMHO HCIIONB3YIOT B KAUECTBE TOIUIMBHOTO ra3a Ha
TOM e ycraHoBKe. Kak yka3zaHo Bblle, 001nast CTereHb U3BJICUEHHs BOIOPO/a B yCTaHOBKE PSA
TAKOBa, YTO HEW30E€KHbI 3HAUMTENIbHBbIE MOTEPH BOAOPOAA C TMOTOKOM 16 OCTATOYHOrO rasa.
YcranoBku PSA o0braHO obecrnieunBaroT u3BjeueHue 85-90% Bomgopona, MPUCYTCTBYIOIIETO B
MOIABAEMOM MOTOKE, TOrAa KaK OCTAJIBHOE KOJMYECTBO BOJAOPOAA MOCTOSHHO YTPAauMBAETCS C
MIOTOKOM OCTaTOYHOTO rasa.

[0016] bnaromapsi HacTosIIeMy H300PETEHHUI0 BO3MOXKHO TIIOBBIIIEHHUE CTEIEeHU
u3BneueHnss Hy W3 MOTOKa OCTAaTOYHOro rasa myTeM HaaJexalleld WHTerparuy MeMOpPaHHOTO
pasnmeneHuss B cucreMy wu3BiedeHHs. OCTaTOYHBIN ra3 MOXeT ObIThb NPH COOTBETCTBYIOIIEM

JaBJIEHUH TOJAH B YCTPOHCTBO MeMOpaHHOro pasneneHusi. Eciau Hy)XHO, Ans ckaTus rasa 1o



naBneHus, TpeOyeMoro B MeMOpPaHHOM YCTPOHCTBE sl AOCTIDKEHHs IIeJIEBOW CTENeHU
u3BJeueHnss U 9ucToTel Hy, Moker ObITh mpumeHneH kommpeccop. OOoraieHHbI BOIOPOAOM
IIOTOK IepMeaTa MOXKET OBITh PELUPKYIUPOBAH U3 MEMOPAHHOTO YCTPOWCTBA B YCTAaHOBKY PSA
1751 OTMOJHUTENbHOro wusBiedeHuss H, B koHeuHOM mnponykre PSA, Torma kak peTeHTar
MEeMOpPaHHOTO YCTPOWCTBA MOKET ObITh BBIBEAEH M3 CHUCTEMbI B NOTOKE OCTATOYHOIO rasa U
UCIOJB30BAaH B KaueCcTBE TOIUIMBHOIO Tra3a, HANpPaBJIEH Ha YJaBiIMBaHHE yIiiepoja WIU
HCIIOJIB30BaH C APYTOH LENbIO.

[0017] O6patumcst xk ¢ur. 2, Ha KOTOPBIH MPUBENEHA YMPOIIEHHAs TEXHOJOrMYecKast
CXeMa CHCTEeMbl H3BJIEYEHHs] BOAOPOJAa B COOTBETCTBUU C OIHUCHIBAEMBIMH BapHUaHTaMHU
ocyuiecTBiieHUs: u3o0perenus. [lotok 1, 2 TEXHONOTMYECKOro Wi OTpabOTaHHOIrO rasa,
KOTOPBII MOXET MPEACTaBIATh COOO0I 000 ra30BbIid MOTOK, U3 KOTOPOrO HYKHO H3BJe4Yb Hj,
MOJKeT Obl MMOJIaH NMPHU HaJJIeKaIleM JaBJIeHHH, Kak TO oT 25 mo 35 Gap m30., B yCcTaHOBKY 22
PSA nnsa pasnenenust Ha IPOAYKT 3 - BOAOPON - U OCTABIIHECS Ta3bl 4.

[0018] OcraBmmecs ras3pl, BKJItOUast HeU3BjIedeHHbIH Hy, MOTYT OBITh MOAHBI KaK TIOTOK
4 B yctpoiictBo 24 MeMOpaHHOro pasmeneHusi. Eciam Hy:KHO, IJIsi TIOBBIIICHHS JaBJICHHS
OCTaBIINXCS Ta30B B MOTOKE 4 MOXKET OBITh HMCIOJNB30BAaH KOMIIpeccop 26, TMO3BOJSIOIIHUI
MOJIYYUTh TTOTOK 5 OCTABIIUXCS Fa30B MOBBIIIEHHOTO JaBJIEHUs], KOTOPbII MOXeET ObITh NMOJAH B
yCTpoicTBO 24 MeMOpaHHOTO paszaeneHus. HampuMep, ocTaBIINECs Ta3bl MOTYT OBITh OTBEIECHBI
B TNIOTOKE 4 MpH [aBJIEHWH, JieKalleM B auana3zoHe or 1 go 5 Oap u30., 3aTeM naBieHUe
OCTaBIINXCS a30B MOXKET OBbITh YBEJIHMUYEHO A0 AaBiieHHs B auamazoHe oT 10 mo 20 Gap u30. ¢
o0Opa3oBaHHEM IMOTOKA 5, MOAaBaeMOro B yCTPOUCTBO 24 MEMOPaHHOTO pa3IeIeHHsI.

[0019] B ycrpoticTee 24 MeMOpaHHOTO pa3feneHus sl OTAEICHHUs BOJOPOAa OT APYTUX
ra3oB, MPUCYTCTBYIOIIMX B TMOTOKEe 4, S5 OCTaBIIMXCS Ta30B, HCIONB3YIOT MeMOpaHy.
Conep:xamuii BOTOPOJ epMeaT MOKeT ObITh OTBEIEH KaK IMOTOK 7, TOT/A KaK MOTOK PETEHTATa,
T.€., T'a30B, KOTOpble HE INPOLLIN CKBO3b MeMOpaHy, MOXeT OBbITb OTBEIEH KakK IOTOK 6
ocrato4yHOro raza. Coxpepskamuii BOZOPOZ MepMeaT 7 3aTeM MOXKET ObITh PEeLUpPKYJIUPOBAH B
YCTAHOBKY 22 ancopOumu CO CABUIOM JABJICHUS HApsITy C HUCXOMHBIM MOTOKOM | C IeNbio
u3BJeueHus Bogopoaa. Ecinu Hy»KHO, A MOBBILIEHUS AaBJI€HUs BOAOPOJA B IOTOKE 7 repmeara
MOXeT ObITh TPHUMEHEH KOMIpeccop 28, MO3BOSIIOIMN MOJYYUTh NOTOK 8 mepmeara
NOBBIIIEHHOTO JABJIEHHs, KOTOPBIH MOKeT ObITh momaH B yctaHoBKy 22 PSA. Hampuwmep,
oOorameHHbIli BOJOPOIOM TMOTOK IepMmeata 7 MOXKeT ObITh OTBENEH H3 yCTpoiicTBa 24
MEMOPaHHOTO pa3feNieHHst TIPU JaBJICHHH B Auana3one oT 1 no 2 0ap u30. U peuupKyIMpPOBaH B
ycTaHOBKY PSA 1y [ONMONHUTENBHOrO H3BIEYEHMs] BOJOpPOAa B MOTOKe mnpoaykra. Ilorok
peTeHTara, MOTOK 6 OCTATOYHOIO ra3a, MOXET ObITh OTBEIEH NpU OoJiee BBICOKOM JIaBIICHHH,
Hanpumep, B auamna3oHe ot 8 mo 18 Oap u30. IloTok ocraToyHOro rasza, OOpa3yrOIIMICS B
CHCTEME, MOKET OBITh HCIIOJIb30BAH B KAUECTBE TOILIMBHOIO Ta3a, HANPABIEH HA YJIABIHUBAHHE
yIJIEpOZia WU UCIIONBb30BAH C APYTrOM LENbIO.

[0020] XoTst MemOpaHbI MOTYT IpeIHA3HAYATHCS, B IEPBYIO O4Yepenb, Ul U3BJICUEHUS B
nepmeare Hy, Hapsany ¢ H, B moTok 7 mepMeaTta MOTyT MOCTYNATh HEKOTOPBIE APYTUeE ra3bl. DTH

ra3bl HaKaIlJIMBAOTCsA B YCTpOﬁCTBe p1{e) paBHOBeCHOfI KOHLCHTpAllUM U B KOHCYHOM CHETC



U3BJIEKalOTC B ycTaHOoBKe PSA u B pesynbprare BBIBOAATCS M3 CHUCTEMBI C IOTOKOM 6
OCTaTOYHOTO rasa.

[0021] B ycrpoiicTBe 24 MeMOpaHHOTO pa3feneHust MOKeT ObITh u3BiedeHo ot 70% no
90% Bomopoza, MPUCYTCTBYIOIIEro B motoke 4 nocie PSA, B pesynbprare yero odmasi CTerneHb
U3BJICYEHHsI BOJOPOZa B CHCTEMaxX, MONOOHBIX MPENCTABICHHON Ha (Ur. 2, IEKUT B JUANA30HE
ot 96 10 99%.

[0022] B HEKOTOpBIX BapHaHTAaX OCYIIECTBJIEHHs H300PETEHUS] TEXHOJIOTMYECKUE HIIH
OTpabOTaHHBIE Ta3bl MOTYT COAEP’KATh KOHIEHCHPYIOIIHMECS KOMIIOHEHTBI, KaK TO JIETKUe
yrIeBOAOPOAbI (METaH, STaH U T.A.) WU Apyrue, Ooyee TsuKeNble Ta3bl. B HEKOTOPBIX U3 TaKUX
BAPUAHTOB OCYIIECTBJICHUS] M300pETEHHsT MOKET OBbITh NMPUMEHEHO KPUOTEHHOE paszesieHHe
IIOTOKA OCTaTOYHOrO ra3a YCTaHOBKU PSA ¢ wenp0 KOHAeHcauuu Ooyiee  TSDKENbIX
yIJIeBOAOPOAOB, TOTZAa Kak Oojee JIETKMH OCTaTOK MOKET OBbIThb TOABEPrHYT o0paboTke B
MeMOpaHHOM ycTpoiicTBe. B pesyibraTte 00paboTku B MEMOpPAaHHOM YCTpPOMCTBE MOTOKa Oosee
yricroro Hy MokeT ObITh JOCTUTHYTa OOJiee BBICOKAsl CTETIEHb U3BJIeUeHUs] U 4ucToThl Hy. Ipu
OoJiee BBICOKOH cTerneHu 4YnucToThl Hy MeMOpaHHOE yCTpOHCTBO MOXKET (PYHKIIMOHHUPOBATH MPU
MEHBIIEM IaBJIEHUH, OOeCIeYrBasi Ty K€ CTEIeHb W3BJECUEHHs, YTO U B KOHUrypammsx Oes3
oxJjangutenei. JIpyruM BBITOAHBIM CIIEACTBUEM HAJUMYUSI KPUOTEHHOTO PA3[EeNIEHHs] MOXKET CTaTh
CHIDKEHHE KOHIIEHTPALMH KOMIIOHEHTOB, KOTOpPbIE MOTYT OKa3blBaThb BIUSHHE Ha
($yHKIMOHMPOBaHNE MEMOpaH MJI HECOBMECTHMBI C MATEPHAIIOM MEMOpPaHBbI.

[0023] Temepp oOpatumcst k ¢ur. 3, Ha KOTOPOH MpencTaBieHa YIPOIIEHHAsS

)
TEXHOJIOTHYECKAsl CX€Ma CHCTEMBI, BKIIHOYAIOIIeH yCTPONCTBAa KPUOT€HHOro pasaeneHus, PSA u
MEMOPAaHHOTO pa3leeHusl M MpeJHa3HAuYeHHON IUIsl U3BJIEYEHHUS BOJOPOAA B COOTBETCTBHUH C
OIHCBHIBAEMBIMU BapHAHTAMH OCYILECTBJICHUS] U300PETEeHNUs, NIPU 3TOM aHAJOTUYHbBIE HJIEMEHTbI
0003Ha4YeHb! OAMHAKOBBIMU HOMEPAMH MTO3ULIUII.

[0024] Kak u B BapuaHTe OCYLIECTBJICHUs, NPEACTABIEHHOM Ha ¢ur. 2, morok 1, 2
TEXHOJIOTHYECKOrO MM OTPabOTAHHOIO Tra3a, KOTOpPBIH MOKET MPEACTaBiIsITb COOOM JHOOOH
r'a30BbIi MOTOK, U3 KOTOPOTO HY»KHO U3BJieub Hy, MOJkeT Obl MOJAaH MPH HAJIEKALEM TaBJICHUN
B ycTaHOBKY 22 PSA nns usBnedeHus mpoaykra 3 - Bogopona. OcraBuinecss rasbl, BKJIHOYas
Heu3BJieueHHbIT H,, MoryT ObITh HampaBiieHbl Kak MOTOK 4 B YCTPOHCTBO 24 MeMOpPaHHOTO
pasnenenusi. B ycrpoiicTBe 24 MeMOpPaHHOTO pasnesieHusl Il OTAENIEHUs BOAOPOAA OT JAPYTUX
ra3oB, MPUCYTCTBYIOLINX B TIOTOKE 4 OCTABIIMXCS ra3oB, UCIONB3YIOT MeMOpany. Conep kamuii
BOJIOPOJ IIEpMeaT MOKET ObITh OTBEIEH KaK IOTOK 7, TOTAa KaK MOTOK PETEHTATa, T.€., ra30B.,
KOTOpBbIE HE MPOILLIH CKBO3b MeMOpaHy, MOXKET ObITh OTBEIEH KaK MOTOK 6 OCTaTOYHOTO rasa.
Copep:xamuii Bonopoa nepmear 7 MOKeT ObITb OObEAMHEH ¢ MOTOKOM | TeXHOJOTHYECKOTO WJTH
oTpabOTaHHOTrO Ta3a W PEeLUPKYJUPOBAH MO JMHUHU 2 B YCTAHOBKY 22 ancopOIuu CO CIBHIOM
JABJICHUS AJIs1 U3BJIEYEHUs] BOAOPOA.

[0025] [na noBellIeHUs CTeNEHU pasfeneHus B ycraHoBke 22 PSA u yctpoiictse 24
MEMOPAHHOTO pa3/ieNieHuss MOXKET ObITh NMPUMEHEHa YCTaHOBKAa 31 KPHOTEHHOrO pa3feeHMUs.
HcxonHblii ra3oBbId MOTOK 32, TAaKOM Kak IMOTOK OOEIHEHHOrO TEXHOJIOTHYECKOrO rasa HIIH

oTpabOTaHHOTrO ra3a, COAep Kalluii BOAOPOJ U KOHIEHCHUPYIOLIHECS KOMIIOHEHTBI, HampuMep,



JIETKHE YTIeBOAOPOABL, MOXKET OBITh OXJIAKAEH B OxJjanuTene 33, obecrneunBaroIieM CHUKEHNE
TEeMIIepaTypbl ra30BOro MoToka 32 U KOHAEHCALMIO YaCTU KOHIEHCHPYIOIIUXCS KOMIOHEHTOB.
OOpaszoBaBmmiics OXJ@KAEHHbII NOTOK 35 MokeT ObITh NOJAH B pa3fenuTenb 37
ra30’KUAKOCTHON CMeCH, HallpUMep, CenapaTop HU3KOIo AaBleHUs, AMCTUUIALIMOHHYIO KOJIOHHY
U TIO. UL OTAENeHHs OT rasa Kakux-JuOO CKOHIEHCHUPOBABIIUXCS KOMITOHEHTOB.
CKOHIEHCUPOBABLINECS] KOMIOHEHTBI MOTYT OBITh OTBENEHbI KaK JKUAKHH KyOOBbIH MOTOK 39,
HECKOHICHCHUPOBABIIHUICS ra3 MOXeT ObIThb OTBEJEH Kak rojioBHOH motok 41. I'0J0BHOM MOTOK
41 3areM MoOxeT OBITh TMPOMyIIEH 4dYepe3 OXJaauTeldb 33 ¢ TMOJNiydeHHeM TMoToka |
TEXHOJIOTUYECKOT0 ra3a Wi OTpabOTaHHOTO ras3a, MoJaBaeMoro B yCTaHOBKY 22 PSA.

[0026] TToMuMO HEW3BIIEYEHHOTO BOAOPOAA, MOTOK 4 OCTAaTOYHOrO raza PSA moxker
TAK)K€ COAEPIKAaTh KOHACHCUPYIOIIUECS KOMIIOHEHTBI, HAmpuMep, Kakue-JHOO JIerKue
yIIEBOAOPOABI, KOTOPbIE HE CKOHACHCHUPOBAIMCH U HE ObUIM HM3BJICYECHBbI B pasnenutene 37
ra3ouaKocTHOH cMmecu. Ilotok 4 ocrarouHoro raza PSA moker OBITh OXJKAEH C LEJbEO
KOH/IEHCALIUH, IO MEHbLIIEH Mepe, YaCTU KOHAEHCUPYIOIIUXCS KOMIIOHEHTOB U MOJIaH BO BTOPOH
pasnenutend 43 ra3oKMIKOCTHONW CMECH Ul pa3fesieHuss Ha BTOPOM TOJOBHOW NOTOK 49 u
BTOPOH KyOOBBIit MOTOK 50.

[0027] OxnaxkneHue TOTOKAa OCTATOYHOro raza PSA MoskeT ObITh OCYINECTBJICHO,
HaIpuMep, TOCPEACTBOM IEPEKPECTHOro TerwiooOMeHa B oxJyaauTene 33 WM BTOPOM
oxyjangurene 45. B HEKOTOPHIX BapHaHTaxX OCYLIECTBJICHUS H300PETEHHS MOTOK OCTATOUHOTO
raza PSA chHavanma mnpomyckarOT uepe3 OXJaauTeNb 33, 3aTeM IMOAAalT Kak moTok 47 B
OXJIaIuTeMb 45 W TPOBOISAT MEPEKPECTHBIM TEIUIOOOMEH € TOJOBHBIM MOTOKOM 49 BTOpOTO
pazgenutens 43 ra30kKuaKOCTHON cMecu. Ilocne ocyliecTBieHusT TeI000MeHa OXJIAXIeHHBIH
notok 51 ocrarouHoro raza PSA woxer ObiTh mnomaH BO BTOpOH paspenurens 43
ra30’KUAKOCTHON CMECH IJIsl OTAEJIECHUs] CKOHJEHCHUPOBABLIMXCS KOMIIOHEHTOB, OTBOJUMBIX IO
auHuu 50, OT HECKOHAEHCHPOBABIIMXCS KOMIIOHEHTOB OCTATOYHOro raza PSA, oTBOguUMBIX B
rOJIOBHOM NOTOKE 49.

[0028] Tlocne mepekpecTHOro TermiooOMeHa B oxJjanutene 45 w/wnu oxmnagurene 33
TOJIOBHOW MOTOK 49 (HECKOHACHCUPOBABIIUICS OCTaTOUHBINA ra3 PSA) mMoxker ObITh MOJgaH Kak
NOTOK 55 B yCTpOHCTBO 24 MeMOpPaHHOIO pa3JeleHUusl W TOIBEPTrHYT OMHUCAHHOH BbIIIE
obpabdoTtke. CKOHIEHCUPOBABIINECS KOMIIOHEHTBI, OTBOAMMBIE M3 pazaenuteneii 37, 43 mo
muausM 39, 50, MoryT ObITh OOBEIMHEHBI C MOJNyYeHHEM OOBEIMHEHHOro MOoTOoKa S7
koHzeHcaTta. OObenuHEHHBIH TOTOK 57 KOHAEHCaTa MOXKET OBITh IPOCCENMPOBAH WM HHBIM
o0pa3oM HCHONB30BaH IJIsl TeruiooOMeHa B oxjanutene 33 W orBeneH B (opme moroka 59
MPOAYKTA - TOIUIMBHOIO rasa.

[0029] Xots Ha ¢ur. 3 3TO He TOKA3aHO, B OAWH WK 00a oxyaautessi 33, 45 MoxeT ObITh
NOJAaH MOTOK XJIQJareHTa Uil OOECIIEYeHHs] JKEeJAeMOIo OXJIAXKIEHHUs! 3aJaHHBIX ITOTOKOB.
JIOTIOJTHUTENBHO WJIM B KAUeCTBE AJbTEPHATHUBBI, JABJIEHHUE PA3JIMYHBIX MMOTOKOB MOXKET OBITh
YBEJINYEHO W/WIH YMEHBIIEHO JJIsl TOCTHKEHUS 3aJaHHOHN CTETIEHN OXJIAXKIIEHHS B OXJIQTUTEIISIX
33, 45, obecrneunBaroneil YaCTHUHYIO KOHIEHCALUIO.

[0030] Kak onuH U3 BO3MOXHBIX MPUMEPOB, MOTOK 32 00€IHEHHOT'O TEXHOJIOTUYECKOTO



raza ¢ nasnenneM 20-30 Oap u30. oxnaxkparoT B oxjanurene 33 no Temmepatypsl ot -37°C no -
60°C ¢ UCroIb30BAHUEM HAJUIEXKAIIETrO XJIaJareHTa, TAKOro Kak MPOMMJIEH W/WIM STHJIEH, UIH
mo0oro codeTaHust CTyNEHeH OXJaKAeHWs, OOeCreuynBaeMOro IIOTOKOM XJIQJareHTa HIn
TEXHOJIOTHYECKIUMH TIOTOKaMH. 3aTeM OXJIAKIEHHBI HCXONHBIA TOTOK 35 MOXeT ObITh
NOJABEPTHYT MIHOBEHHOMY WCHNApPeHHIO B pasjaenurene 37 Tra30XUIKOCTHOW CMeECH,
¢byHkmoHNpyromeM npu nasnerun 20-30 Oap u36. a3 41 u3 pasgenurens Moxer ObITh CHOBA
HarpeT 70 Temrepatrypsl B nuana3zoHe 35-45°C, a 3aTem HampaslieH 1O JUHUU 1, 2 B yCTAaHOBKY
22 PSA, npenHa3Ha4YeHHYIO JJISl TTOJIyYeHUs TTOTOKA 3 TIPOIYKTA - BOIOPOA.

[0031] OcraBmuiics ra3 4 w3 ycraHoBkd 22 PSA NONMONHHUTENBHO OXJIAXAAIOT B
NOCJIEIOBATENbHBIX OXJIAMUTENSIX TPU TOMOINM METaHa/NIPONMICHA/3TUIeHa WJIH  JIF0OO0TO
COUYETaHMsI CTyIeHeH OXJaXAeHUs 10 TeMIieparypsl B quanasone ot -60°C no -98°C. Hampumep,
OCTaBIIMHCS ra3 4 MoXeT ObITh CHavaja OXJAXKIAEH B oxyaaureie 33 W JONOJHHUTEIBHO
OXJIAKIIEH B oxJjaauTene 45 ¢ nojgydyeHueM notoka 51 oxnaxkneHHoro ocrasuierocs rasa. [lotok
51 ocraBmerocs rasa 3aTeM IOABEPralOT MIHOBEHHOMY HCHAPEHUID B pasaenutene 43
rasoxkuaKocTHON cMmecu. ['a3 u3 paspenutens 43 cHOBa HarpeBaroT 10 Temmnepatypsl 35-45°C B
TEIUIOOOMEHHUKaX/oxnaauTensax 45, 33 M HampaBmsAlOT N0 JUHUM S5 B ycTpoicTto 24
MeMOpaHHOTro paspenerus. OOorameHHbIil BOJOPOAOM NepMear 7, TIOJIY4YEeHHBIH B YCTPOWCTBE
24 MeMOpaHHOTO pasfeNeHus, CXHUMAIOT M PEUUPKYJIUPYIOT B YCTaHOBKY 22 PSA nmns
JOTIONTHUTEIPHOTO HM3BJICYEHUs] BOJIOPOJA, TOTAA KakK peTeHTaT 6 momaroT B (opme moToka
OCTAaTOYHOTO ra3a CUCTEMbI B KOJJIEKTOP TOIJIMBHOIO rasa.

[0032] Xots Ha ¢ur. 3 mokaszaHO IBa MEPEKPECTHBIX TeriooOMeHHuKa 33, 45 u naBa
pasnenurens 37, 43 ra30XKHIKOCTHOM CMECH, MOTYT OBbITb NPUMEHEHBI OTOJHUTENbHBIE
TeINIOOOMEHHUKN W pasfenurenyd npu Oojiee HU3KON TeMmepaTtype B 3aBHCHMOCTH OT
norpebHOCTH B oumMcTke H, B ocraBimemcs rase 4 ycTaHoBkM PSA uinum HeoOXOIMMOCTH
noBbIIeHUsT KoHueHTpauuu H, B moroke 55, momaBaemMoM B ycTpoOHCTBO 24 MeMOpaHHOTO
pasaeneHus.

[0033] Coueranue PSA, KpHOreHHOrO pasnejeHus U MeMOPAHHOTO pas3feNieHHs B
COOTBETCTBHH C ONMUCHIBAEMBIMU BAPHAHTAMH OCYIIECTBICHUS H300pETEHHU MOKET 00ECTIeUnTh
obmyro crenenb u3BnedeHus: Hy B quanazone 96-99%.

[0034] BximoueHune KpPHOTE€HHOTO pasfeNieHus, Kak B BapHaHTe OCYIIECTBIEHMUS,
NOKa3aHHOM Ha (ur. 3, maeT BO3MOKHOCTb CKOHIEHCHPOBATH OOJIEe TSKENble YIIeBOAOPOIBI,
TOra KakK JIerKUH OCTaTOK, COAepXalluii BOJOPOA U JpyrHe HECKOHJIEHCHPOBABIIUECS
KOMITOHEHTBI, MPUCYTCTBYIOIINE B TEXHOJOTHYECKOM WM OTPAaOOTaHHOM ras3e, MOTYT OBbITh
MOJBEPTHYTHI 00paboTke B MEMOpPAHHOM yCTpOHCTBE. B pe3ynbrate B MeMOpaHHOM yCTPOMCTBE
obOpaboTke moxBepraercsi 0ojiee YHCTBIA IMOTOK, YTO MOXKET 00eCreyYuTh OOJIBIIYIO CTETICHb
u3BJiedeHus 1 4uctothl Hy. Tlpu Oonee BbICOKOM cTeneHn 4ncToThl Hy MeMOpaHHOE yCTPOHCTBO
MOKeT (PYHKIIMOHHPOBATH NPU O0Jiee HU3KOM JIaBICHHUH.

[0035] Bo Bcex 3Tux KOH(pUTrypamusx MeMOpPaHHOE YCTPOHCTBO MOXKET MpPENCTaBIISTh
co0ol OAHOCTAAUITHOE WM MHOTOCTAJUITHOE YCTPOHCTBO B 3aBHCHMOCTU OT TpeOOBaHUII B

OTHOLICHHUH CTCIICHHU YHCTOThI H2 U CTCIICHU U3BJICUCHUA H2 B MeM6paHHOM rnepmeare. CreneHb



YUCTOTHI M M3BJieueHus1 H, Ha mMemOpaHe OKkasbIBaeT BIMSHHME Ha OOIIYIO CTENEHb M3BJICUCHUS
H, B nHTErpHpOBaHHOM CHCTEME, BKIIIOYAIOIIEH MeMOpaHHOe yCTpoicTBO U PSA.

[0036] OmnuceiBaeMble BapuaHTbl OCYLIECTBIEHHS M300pETEHUs Takke MOTYT OBbITh
pacripocTpaHeHbl Ha aApyrue mnpouecchl uspnedeHuss H,. H, Takke wu3BiekaroT mnyrem
KPHUOT€HHOTO pasfeNieHus], B Xonie KoToporo s u3BiedeHus H, ucnone3yror xiamareHT. B
TaKUX BapUAHTaX OCYIIECTBJIEHHS MEMOpPAaHHOE YCTPOHCTBO MOKET OBITh MPUMEHEHO C LEJbIO
NOBBIIIEHNs] CTENEeHU wu3BiedeHus H, u, TeM cambIM, CHUXKEHUS HArpy3ku Ha CHCTEMY
OXJIAKJIEHUs C COOTBETCTBYIOLIUMH BbITOJJAMH C TOYKH 3PEHUS] PEHTA0EIbHOCTH MPOLECCa.

[0037] IToToku 7 ocTaTOYHOTO ra3a, 0Opa3yroIuecs B MpoLeccax, NOKa3aHHbIX Ha (ur. 2
U 3, MOryT OBbITb HCIOJIb30BAHbI, KaK YKA3aHO BBILIE, B KAYECTBE TOIUIMBHOIO ra3a WM
TEXHOJIOTUYECKOT0 ra3a B APYrHX mpoueccax. B kayecTBe albTepHATHBBI, MOTOKH OCTATOYHOTO
rasa, copepskalue MOHOOKCH YIJIepOoAa, TUOKCH] YITIEpoa M IPyTUe yriepoacoaepIKalue
MOJIEKYJIbl, MOTYT OBITh TOJAaHBI B YCTAHOBKY YJIaBJIMBaHUA yriepoaa. Pesymbratom Oolnee
BBICOKOW CTEMEHH HW3BJIEUEHUs] BOAOPOAA, OOECIEeYMBAEMON OINUCBIBAEMBIM B HACTOSLIEM
IOKYMEHTE CrmocoOOM, MOXKET CTaTb YMEHbIIEHHE KOJIMYECTBA OCTATOYHOIO  Tasa,
MOCTYMAIOIIEro B YCTAHOBKY YJIABJIMBAHUS yTiepona HWXKe Mo moToky. Kpome 3toro, mMeHbiee
KOJINYECTBO WJIM TIOYTH TOJHOE OTCYTCTBHE BOJOPONA MO3BOJSIET YBEJIWYHUTh KOHLIEHTPALHIO
OUOKCHAA Vriepoja B IOTOKE, TMOCTYMAKOMEM B YCTAaHOBKY YJIABJIMBaHHUS YIJEpona,
pe3ysibTaToM Hero siBisiercss Oojee sddexrtuBHas nekapOoHmzanus. Ilpu Oonee HU3KOH
KOHLIEHTpALUK (MJIM MEHbLIEM KOJIMYECTBE) BOAOPOAA TAKXKE BO3MOXKHO YMEHbIIEHHE pa3Mepa
TEXHOJIOTUYECKUX YCTAaHOBOK Ul VYJABIMBAHMA VYIJIEpONAa U, CIEIOBATENbHO, CHUKEHUE
KaITUTAJIbHBIX 3aTPAT HAa TAKHE YCTAHOBKH.

[0038] Kaxk onrcaHoO BbIle, B MPEACTABIECHHBIX BAPUAHTAX OCYINECTBICHUS H300pETeHUsI
11 TIOBBILIEHUS] CTENEHU U3BJIEUEHUs] BOJOPOJA M3 IMOTOKOB CMECH ra3oB Hcrosb3yercs PSA
W/WIM KPUOTEHHOE pasJelieHne B COYeTaHHMM C MeMOpaHHBbIM pasneneHueM. IloBbleHHe
CTETIEHU W3BJICYCHHsT BOAOpOAa OOECmeuynBaeT HKOHOMHIO SKCIUTYaTALMOHHBIX — 3aTpaT
WUHTETPUPOBAHHON CHCTEMBI 3a CYET HCKJIIOUEHHs MOTephb IIEHHOTO BOAOPONA C MAaJOLEHHBIM
TOIUIUBHBIM TazoM. Kpome Toro, 3T0 cmocoOCTByeT TOBbILIEHUIO 3(dekTuBHOCTH U
YMEHBLICHUIO HAarpy3KH Ha CTaIuH JAeKapOOHHU3AMHU OCTATOYHOrO ra3a (yJIaBJIMBaHU YIJIEpoaa
U3 OCTATOYHOT'O Ta3a).

[0039] Ecnu He yka3aHO MHOE, UCIIONb3YEMble TEXHUUECKHUE U HAyYHble TEPMUHBI UMEIOT
3HaueHHe, OOBIYHO MOIpPa3yMeBaeMOe CIHEeNHaJUCTaMH B OOJAaCTH TEXHUKH, K KOTOPOH
OTHOCATCS 3TH CHCTEMBI, YCTPONCTBA, CIIOCOOBI, IPOLECCHl X KOMITO3ULIHUH.

[0040] ®opmbl €MUHCTBEHHOTO 4YMCIa (anen. A3bIK) «a», «an» U «the» OXBaTBHIBAIOT
3HaYeHHE MHOXKECTBEHHOTO YHCIIA, €CIIM KOHTEKCT SIBHO HE YKa3bIBaeT Ha 0OpaTHoe.

[0041] B mHacrosimmem onucaHuM u mnpuiaraemoi (Qopmysne usoOpereHus CloBa
«COZEPIKUTY, KUMEET» U «BKJIOYAET» U BCE MX IpaMMaTH4ecKue (POpMbI, B KaXKIOM CIydae,
NOAPAa3yMEBAOT  OTKPHITOE, HE  OrpaHHWYMBAIOLIEEe  3HAYEHHWE, HE  HCKIIYarolee
TIOTIOJTHUTEIIBHBIE 3JIEMEHTBI I CTAANH.

[0042] «HeoOsi3aTenbHO» O3HA4YaeT, 4YTO OIMKCHIBAEMOE Jajiee COOBbITHE WU



OOCTOSATENLCTBO MOTYT UMETh MECTO MJIM HET. JTO OMUCAHME BKIFOYAET CIIy4au, KOraa coObITHe
WA OOCTOSITENBCTBO HACTYIIAET, U CIy4aH, KOrJja OHO OTCYTCTBYET.

[0043] TIpu MCONB30BAHUHM TEPMHHA IPUOIUZUTEIBHO» WIIH «OKOJIO» 3TOT TEPMHUH
MOJKET O3Ha4aTh, YTO MOKET HMETh MECTO OTKJIOHeHHEe BenuduuHbl 10 =10%, no 5%, no 2%, mo
1%, no 0,5%, no 0,1% wmu no 0,01%.

[0044] /Tnanma3oHBl MOTYT OBITH BBIPAXKEHbI KaK «OT, MPHUMEPHO, OFHOW KOHKPETHOM
BEJIMYUHBI 10, IPUMEPHO, APYTrOd KOHKPETHOW BEIWYMHBI, BKIKYUTENbHO». Takoe ykazaHue
uana3oHa O3HA4aeT, YTO B APYIOM BapUaHTE OCYLIECTBJICHUS 3TO «OT OJHON KOHKPETHOU
BEJIMUUHBI 10 APYrod KOHKPETHOW BENUYHHBI HAPSIy CO BCEMU KOHKPETHBIMU BEIMYMHAMU U
COUYETaHHSIMH BEJINYHMH B 5TOM JHUAINA30HE).

[0045] XoTss B ONHWCAaHWHM TIPENCTABICHO OrPAHUYEHHOE YHCJIO BApUAHTOB
OCYIIECTBIIEHHs] N300pETeHMs], CIeLHAINCTaM B JAaHHOH O0JAacTH, MCMOJB3YIOLUINM HACTOsIIEe
OMMCaHUe, MOHATHO, YTO BO3MOXHBI APYrH€ BapHaHThl OCYILECTBJIEHMs, HE BBIXOZSIINE 32
paMku o0beMa Hacrosimero omnucaHusi. CienoBarenbHO, 00beM HM300pPETEHUs] OrPaHUYHBACTCS

TOJIBKO TIpHJIaraeMoii GopMyJioi n300peTeHusl.
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®OPMYJIA U3OBPETEHUA

1. Crioco® u3BneueHus1 BOAOPOAA, BKIIOYAIOIIMNA CIEAYIOIINE CTAINH, HA KOTOPBIX:

MOJAOT ra30BbI MOTOK, COAEP KAl BOJOPOA U JOMNOJHUTENbHBIE Ia3bl, B YCTAHOBKY
ancopOLUU CO CABUTOM JIaBJICHHUS,

HOAAIOT IIOTOK MEMOPAHHOTO MepMeata, COAepKaIluii BOAOPO, B YCTAHOBKY ancopOLuu
CO CABUIOM J1aBJICHUS,

B YCTaHOBKE ancopOLMM CO CIBUIOM JaBJEHHS OTAENSIOT YacTb BOAOpPOHA OT
JOTIOTHUTENIBHBIX Ta30B C OTBEAEHHEM IOTOKA MPOAYKTa - BOAOPOAA - M MOTOKa OCTaTOYHOTO
rasa ancopOUMM CO CABUIOM JaBJCHUS, COIEPKAINero HEOTHENIEHHBbIH BOAOPON U
JOTIOJTHUTEJTbHBIE Ta3bl,

NOJAIOT TOTOK OCTATOYHOIO ra3a aacopOLMH CO CIOBUIOM JaBJIEHUS B YCTPOICTBO
MeMOPAHHOTO pa3deNieHusT; U

OTHEJSIFOT B YCTPOHCTBE MEMOPAHHOTO pa3fesieHHsI BOXOPOI OT JIOTOJHUTENIbHBIX T'a30B
¢ oTBeneHUeM (i) MOTOKa MEMOpPAaHHOTO TepMeaTa, COAepIKaIlero BOAOPOI U TMOJAaBAEMOTO B
YCTaHOBKY aicopOIMK CO CABUIOM JaBieHMs, U (i1) IOTOKa MEMOPaHHOTO OCTaTOYHOIO rasa,
COJIEPIKALIero JONOJHUTENbHbIE Ia3bl.

2. Cnocod mo m. 1, JOMOJHUTENBHO BKJIFOYAOIIMKM CXKATHUE MOTOKA OCTATOYHOIO rasa
ancopObumy Co CABUIOM AABIIEHHSI MO TEXHOJOTMYECKOMY MOTOKY 10 YCTPOWCTBA MEMOPAHHOTO
paszaeneHus.

3. Cnocob mo m. 1 wiM m 2, AONOJHHUTENBHO BKJIFOYAOIIMI C)KaTHE ITOTOKA
MEMOPAaHHOTO MepMeaTa 1Mo TEXHOJOTMYECKOMY IOTOKY 10 YCTaHOBKU aJCOPOIMH CO CABUIOM
JABJICHUS.

4. Cnocob no mroboMy omHOMY U3 mil. 1-3, TOMOJHUTENBHO BKIIFOYAIOIIUN YACTHUYHYIO
KOH/ICHCALIUI0 Ta30BOT0 MOTOKA C OTBEAEHUEM IOTOKAa KOHJEHCAaTa U MOTOKA rasa U Mnojady
IIOTOKA ra3a B KadeCTBE HCXOAHOTO Ta3oBOrO MOTOKA B YCTAHOBKY aacOpOLMU CO CIOBUTOM
JaBJICHUS.

5. Cnocob mo aroboMy omHOMY U3 M. 1-4, HOMOJHUTENBHO BKIIFOYAMOIINNA YACTHUHYIO
KOHJIEHCALIMIO TOTOKa OCTATOYHOIO ra3a aacopOIMH CO CIABUIOM [AaBJEHUS C OTBEICHUEM
NOTOKAa KOHAEHCAaTa OCTaTOYHOro rasa PSA u ra3oo0pa3HOro moroka ocTatoyHoro rasa PSA u
nojady ra3o00pa3HoOro MOTOKa OCTATOYHOro ra3a PSA kak MmoToka ocTaTOYHOrO ra3a agcopouuu
CO C/IBHT'OM JIaBJICHUS B YCTPOICTBO MEMOPAHHOTO Pa3IeJICHHS.

6. Crnocob mo nmoboMy ogHOMYy W3 M. 1-5, B KOTOpPOM HaBjieHHE Ta30BOrO IMOTOKA,
MOJTABa€MOT0 B YCTAHOBKY aJCOPOIIMH CO CABUIOM JABJIEHUS JIGKUT B AWAmna3oHe ot 25 1mo 35
Oap u30.

7. Cnocob mo mobomy onmHoMy u3 mm. 1-6, B KOTOPOM TOTOK OCTATOYHOTO ras3a
ancopOumu CO CABUTOM JIaBJICHUSI OTBOASAT U3 YCTAHOBKU aACOPOIIMM CO CIBUTOM JIABIICHUS MPH
JaBJICHUH B auama3oHe oT 1 mo 5 6ap u30. U C:kUMaOT A0 AaBjieHus B amamnasone ot 10 mo 20
Oap u30., MocJie Yero MojaT B yCTPOMUCTBO MEMOPAHHOTO Pa3IeICHHUS.

8. Croco6 mo mobomy oxHOMY U3 M. 1-7, B KOTOPOM IOTOK MEMOpPaHHOIO repmeara

OTBOZAT U3 yCTPOHCTBA MEMOpPAHHOI'O pa3/eieHUs IPH JABJICHUU B AuanaszoHe oT 1 mo 2 Oap
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n30. U CKMUMAKOT 10 JaBJE€HUs B AuanasoHe oT 25 mo 35 Oap u30. ans momavyum B YCTaHOBKY
ancopOLUU CO CABUTOM JIaBJICHUSI.

9. Cniocob no mobomy ogHOMY 13 Tl 1-8, B KOTOPOM MOTOK OCTaTOYHOIO ra3a OTBOJIST
U3 YCTPOMCTBAa MEMOPAaHHOTO pa3/ieeHus pH JaBJIeHNUH B quanas3oHe ot 8 1o 18 6ap u30.

10. Cucrema 1711 U3BI€UEHUS BOAOPOAA, BKIIOYAOLIAS:

TpyOONpOBO A MOAAYH TA30BOT0O MOTOKA, COAEPIKAIIEro BOAOPO U JOMOJHUTENIbHbIE
rasbl, B yCTAHOBKY aJCOPOLIMH CO CIABUTOM JaBJICHHUS,

TpyOONpPOBO ISl MOAYM MOTOKA MEMOpPAHHOTO MepMmeara, COAEpIKallero BOAOPOH, B
YCTaHOBKY aICOPOIIMH CO CABUIOM JABJICHHS,

YCTAHOBKY aICOPOIIMM CO CIABHIOM JIABJICHMS, MPEIHASHAYCHHYIO Il OTACNICHHS YacTH
BOZIOpOAA OT JOMOJHUTEIbHBIX a30B U OTBENEHUs MOTOKa NMPOAYKTA - BOAOPOAA - U MOTOKA
OCTaTOYHOTO ra3a ajcopOLMU CO CABHIOM IABJIEHHS, COAEPIKAIIEro HEOTHAENEHHbIH BOIOPON U
JOTIOJTHUTEJIbHbIE Ta3bl,

TpyOONPOBO ISt MOJAYH [TOTOKA OCTATOYHOTO T'a3a afcopOLUu CO CABUIOM JIABJICHUS B
YCTPONUCTBO MEMOPAHHOTO Pa3AEIeHUS; U

YCTPOHCTBO MEMOPAHHOTO pa3feNieHus], peJHa3HAueHHOe ISl OTAENCHUsST BOAOPOAa OT
JOTIOJTHUTEIPHBIX Ta30B M OTBeAeHus: (1) TOTOKAa MEMOpaHHOTrO TepMeaTa, COIep Kallero
BOJOPOA U TIOJABAaEMOrO0 B YCTAHOBKY aaCOpPOLMH CO CIOBHIOM JaBjieHWs, W (il) MOTOKa
MEMOPaHHOTO OCTATOYHOTI'O ra3a, COIEP KaIlero JONOTHUTENbHbIE Ta3bl.

11. Cucrema no n. 10, JONONHUTENBHO BKJIIOUAIOLIAS KOMIPECCOP AJ CKaTHs MOTOKA
OCTaTOYHOTO rasa ajcopOLMH CO CABUIOM JaBJIEHHS 110 TEXHOJIOTHYECKOMY IIOTOKY [0
yCTpOHCTBA MEMOPAHHOTO pa3ieNIeHHs.

12. Cucrema no . 10 mnu . 11, 1ONOJHUTENBHO BKIIOYAIOINAs KOMIIPECCOP TS CHKAaTUs
NOTOKa MEMOPaHHOIO MepMeara M0 TeXHOJOIMYeCKOMY MOTOKY O YCTAaHOBKH afcopOuuu co
CABUIOM J1aBJICHHUSI.

13. Cucrema mo marbomMy omHomy u3 nmn. 10-12, HONOJHUTENBHO BKIIKOYAKOIIAS
YCTAHOBKY OXJIQXKIEHUsI/pa3eNieHus1 Uil YaCTHYHOW KOHJEHCAIMM Ta30BOrO TOTOKA C
OTBEJICHHEM IOTOKa KOHAEHCATa U MOTOKA rasa W TPyOOmpOBOABI Iy MOJA4YU MOTOKA ra3a B
Ka4eCTBE MCXOIHOI0 ra30BOr0 NMOTOKA B YCTAHOBKY aICOPOLIMU CO CIIBUTOM JIABJICHUSI.

14. Cucrema mo mrobomy omHomy u3 nn. 10-12, HOMOJHUTENBHO BKITOYAKOIIAS
YCTAHOBKY OXJIQKICHHs/pa3feNieHNs], MPEeIHA3HAUEHHYIO Ul YaCTMYHON KOHAEHCAIMH IOTOKA
OCTaTOYHOTO Tra3a aacopOIMM CO CABUIOM JaBJIEHHs C OTBEICHHEM II0TOKAa KOHIEHCATa
ocratrouHoro ra3za PSA wu razoo0pasHoro mnoroka ocraToyHoro rasa PSA u mnomauu
ra3o00pa3HOro MOTOKa OCTaTOYHOro ra3a PSA B kauecTBe MOTOKA OCTATOYHOIO ras3a afcopOuuu
CO C/IBUTOM JIaBJICHUS B YCTPONCTBO MEMOPAHHOTO Pa3eIeHUsI.

15. Cucrema mo mrobomy omHomy u3 nn. 10-12, HOMOJHUTENBHO BKITFOYAKOIIAS
YCTAHOBKY OXJIXICHUs/pa3IeNeH s, IpeJHa3HAYeHHYIO JUISL:

YaCTUYHOW KOHAEHCALlUU Ta30BOr0 MOTOKA C OTBEACHUEM IOTOKA KOHAEHCATa U MOTOKa
rasa u TpyOOmpOBOABI U MOAAYH IMOTOKA ra3a B KaueCTBE HCXOIHOTO Ta3OBOrO IOTOKA B

YCTaHOBKY aJICOPOLIMU CO CABUTOM JaBJICHUS; U
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JaCTUYHOM KOHJIEHCALUU TTOTOKA OCTATOYHOTO rasa ajcopOLnu CO CIBUTOM IABIIEHUS C
OTBEZICHUEM ITOTOKA KOHIEHCATa OCTaTOYHOro rasa PSA u razoo0pa3HoOro nmoroka oCTaTOYHOIO
rasa PSA u momaum ra3zoobpa3zHoro moroka ocraToyHoro rasa PSA B kadecTBe moTOKa
OCTaTOYHOTO ras3a afcopOLUH CO CIBUTOM JaBJIEHUS B yCTPONUCTBO MEMOPAHHOTO pa3/ieNeHHUsI.

16. Cucrema 1o 1. 15, B KOTOPO# yCTaHOBKA OXJIAXKACHUS/pa3iesIeHHs] BKIIFOYAET:

HEePEeKPECTHBIN TEIJIOOOMEHHHUK, MPEeAHA3HAYEHHbIH U1 TEII00OMEeHa MEeXXAy TI'a30BbIM
IIOTOKOM, MOTOKOM OCTaTOYHOTO rasa ajacopOLM CO CIABHIOM JaBJICHHS, IIOTOKOM rasa,
ra3oo0pasHbIM TMOTOKOM OCTaTOYHOro rasa PSA, cMecbl0 MOTOKa KOHAEHCaTa W IOTOKa
KOHJeHCaTa ocTarouHoro raza PSA wu xmamareHToM ¢ 00pa3oBaHMEM TIOTOKA YaCTHUYHO
KOH/ICHCUPOBAHHOT'O Ta3a;

HepereCTHbIﬁ TGHJIOO6M€HHI/IK, npe):[HaSHaquan‘/'I JJIA TermIoooMeHa MEXAY IMOTOKOM
OCTaTOYHOTO ra3a ajncopOLMU CO CIBUTOM JABJEHUS U ra3o00pa3HbIM MOTOKOM OCTaTOYHOTO
raza PSA ¢ obpa3oBaHneM MOTOKa YaCTUYHO KOHIEHCHUPOBAHHOTO OCTATOYHOI'O ra3a afacopOLuu
CO CIBUIOM /1aBJICHUS;

pasaenuTeNb ra30KUAKOCTHON cMecH, MpefHa3HauYeHHbIH A pueMa MoToKa 4YaCTUYHO
KOH/ICHCUPOBAHHOI'O ras3a, Ipu 3TOM B pas3fesuTeNe ra30KUAKOCTHOM CMECH UMEETCsl BBIMYCK
rasa aJjisi OTBEACHUS IMOTOKA ra3a U BbIMMYCK JKUAKOCTU IJid OTBECACHUA IIOTOKA KOHACHCATA, U

BTOpOﬁ pa3acianTeiib F%O)KHI[KOCTHOP'I CMECH, npe):[HaSHaquan‘/'I AJisl Ipue€Ma MOTOKa
YaCTUYHO KOHAEHCHPOBAHHOT'O OCTATOYHOIO ras3a aacopOLHH CO CABUIOM IABJIEHUS, MPU 3TOM
BO BTOPOM pas3fenuTeNe Ta30KUJKOCTHOW CMECH MMEeTCs BBbINYCK rasza Iuid OTBEACHMUs
ra3oo0pa3HOro MOTOKAa OCTaTOYHOro rasa PSA u BbIMyCK XMOKOCTU Uil OTBENEHHUS IOTOKA
KOH/IEHCATa OCTaTOYHOro rasa PSA.

ITo noBepenHocTH
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